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Executive Summary:

USA Environment was retained by Clean Harbors to perform a radiological characteri zation of the
Wichita, KS facility in order to confirm and supplement data presented in the Kansas Department of
Health and Environment report from a 2010 survey of the sami property.r The site is located at2549
North New York Avenue in the north- central portion of Wichita, Kunrur. The site is approximately
6 acres and includes open field areas, paved/asphalted areas as well as several structures. USA
personnel were mobilized to the site on three separate occasions in order to conduct gamma
walkover surveys, alpha and beta contamination suryeys, and soil sampling beginning in late eugurt
and continuing through early October 2013.Initial gamma surveys u"a *l sampling indicateJno
area exceeded an action level of 20 pR/hr or 5 pCi/g above background of radium-226. However,
two areas were noted by I(DHE and the EPA as areas of interest due to measurements found to be
below action levels, but above background levels. In addition, all buildings were added to the
characteization workplan. Subsequent surveys and sampling results as well u, indoo, contamination
surveys confirmed that all buildings are free of radiological contamination and soil concentrations
do not represent a need for radiological remediation or radioactive material licensins.
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1. Introduction

USA Environment has been retained by Clean Harbors to perform a radiological screening survey of
the Wichita, KS facility in order to confirm and supplement data presented in the Kansas Department of
Health and Environment report from a 2010 survey of the same property.' The site is located at 2549

North New York Avenue in the north- central portion of Wichita, Kansas. The site is approximately 6

acres and includes open field areas, paved/asphalted areas as well as several structures. Adjacent
properties include the Missouri Pacif,rc Railroad (MoPac RR) and the Union Pacific Railroad (UPRR)

facilities to the north and west, and the former El Paso Corporation refinery to the south (previously

decommissioned and demolished by USA Environment LP). The site is additionally bordered by New

York Avenue, East Fork of Chisholm Creek, Hwy I-135 and a residential area are to the east. The site

was formerly owned and operated by Reid Supply Company from the mid-1970's to early 1986.

Operations conducted during this time frame included hazardous waste operations with spent solvents,

spent electroplating baths, and other hazardous sludge.

Although ownership has changed many times since 1986, the property has always been involved with
chemical processing and waste management activities. Solvents that had been used with
radioluminescent (radium) paints are known to have been one of the chemicals processed at this

facility. Exact quantities or concentrations of radium in these solvents are not known. Likewise, data

concerning the specific handling/processing protocols for these radium-impacted solvents is not known.

The Kansas Department of Health and environment conducted a screening surface survey of the site in
October of 2009. Several portions of the site were determined by I(DHE to be impacted by radium

based on this survey. One section was found to have elevated garnma radiation levels of 35 pR/hr,

approximately three times the assumed background of 10 pR/hr. Soil sampling or gamma spectroscopy

was not conducted at this time. Based on this screening survey, KDHE concluded that a specific

radioactive materials license is required for any activities being conducted on this property.

USA Environment was retained by Clean Harbors in order to provide a specific radioactive materials

license and radiologic safety oversight for activities to be conducted during charucteization and

remediation of the facility. In order to provide a work plan for the radiologic oversight, USA
Environment requested additional data concerning radiological characterization of the assumed radium-

impacted portions of the site. Since more detailed data was not available, USA Environment developed

a workplan to gather the required data. This workplan included detailed walkover gamma combined

with GPS logging data survey of the assumed impacted locations and biased soil sampling based on

past and present survey results. USA Environment mobilized to the site twice to conduct walkover

surveys and soil sampling. Data gathered during the first two mobilizations indicated radioactive

contamination was not present in quantities to warrant licensing or remediation actions. USA was

mobilized a third time in order to gather sufficient additional data to fully characterize the entire site.

The surveys and sampling are discussed further in the sections below.

2. Radiological Survey

USA Environment first mobilizedto the site on Thursday August 15d', 2013 in order to conduct the

walkover survey and soil sampling. Due to heavy rains over the previous two weeks, the site

conditions were less than ideal for surveying due to saturated ground and standing water in several

locations. However, the areas designated as radium-impacted by the previous KDHE survey were

accessible and the activities proceeded as planned. During the downloading of the files from the data-

logger, enors were encountered that resulted in comrpt, unreadable data. Despite several attempts to

recover the data, they were deemed irrecoverable and a second survey scheduled. USA Environment

remobilized to the site on September 9^,2013 in order to repeat the walkover survey and procure

additional soil samples.
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The walkover surveys.utilized gamma-ray, 3"x3" NaI scintillation detectors coupled to Ludlum Z24l-
3 survey meters, a sub- meter global positioning systems (GPS), and data loggers to automatically
record the radiation levels and their locations as the field operator performs the walkover. Figure i
displays the aerial view of the site with the individual survey units outlined. Based on the initial
KDHE report, units 1, 2,3,12, and l3 were initially assumed to be impacted, units 4, 5,6, 14, 15,16,
and 17 potentially impacted, and the remainder of the units having a low probability of being
impacted.

'&Jr€d iilE .bd sw 1. f, 3 |2, .tl

&{ScAd rp&,bd{s. 1.5.6.td t5 16 l7
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Figure 1. Clean harbors Facility divided into22 survey units with the KDHE
assumed contaminated zones highlighted.

The survey over the assumed-impacted areas was conducted with the detectors mounted 15 cm (6,,)
above the ground, with the technician walking traverses across the survey units with a lm traverse
spacing. This approach provides the field survey operator with continuous measures (once per second)
of the distance to the right or left of atarget traverse line, guiding the course corrections to follow the
target line within approximately 0.5 m. Together, the successive traverses form a serpentine pattern that
provides approximately one radiation measurement in every I m2 area based on a traverse spacing of I
meter (m) and a walking velocity of 0.5 m/s.

Areas of lower probability were walked with a wider traverse spacing of 3 m. These areas were
suspected of having diffuse contamination spread uniformly across the areas as depicted by the
previous KDHE survey. Paved surfaces such as parking lots were not previously identified as impacted
and were assumed to be of very low probability of being contaminated. These areas received only
individual, sparsely-distributed survey points during initial walkover sgrveys. During the third and final
mobilization to the site, these areas were also surveyed with a 5m traverse spacing.

2.1 survey sensitivities, Detection Limits and Field Instrumentation

The following radiological field survey instruments will be used with the detection sensitivities having
been determined following the guidance of NUREG-1507 using nominal literature values for
background, response, and site conditions for the Ludlum detectors.
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All walkover surveys were performed using 3" x 3" sodium iodide (Nal) scintillation detectors(Model 44-20, Ludlum Measurements Inc., iweetwater, TX) coupled seriaity to counr rate meters(Model 2241-3, Ludlum)' The survey meters were coupled in turn to sub-meter globalpositioning systems (GPS) (Trimble Pro XRS) to automaticaily record detector positions everysecond' The data logger used to store the detector positions recorded the gamma radiationexposure rates (cpm) every two seconds. The logged data from the survey ireters and GpSsystems was downloaded daily to field computers fortransfer and analysis.

Since all the detectors were calibrated to cesium-137 efficiency sources, a direct reading of pR/hrcannot be determined due to the variance in energy response of NaI to gamma radiation. lnstead,direct measurements were made in units of counts-per minute. A Ludlum model l9 survey meter,which has a uniform energy response across the energies associated with radium-226 and.efficiency sources was then used to conduct garnma .i'porr'rr. rate surveys at the sampling
locations' The readings in pR/hr were then correlated to the direct cpm -"ururr-.nts taken at theidentical locations using the Ludlum 4421-3 survey meter with the 3,,x3,, Nal detector. A tablecontaining the specific measurements made using each detector for each of the sampling locationsis contained in Appendix III' Figure 2 below graphically displays this data and the correlation for
converting cpm measurements to uR/hr.
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Figure 2. NaI detector response correlated to the Model 19 Response in order
to determine pR/hr gamma exposure measurements from cpm data.
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In addition to gamma-walkover surveys, static alpha and beta counting was performed inside
structures along with wipe sampling and subsequent alphalbeta countinglf the wipes. Structures
were divided into survey units dependent upon the use and layout oi the structure. Generally
speaking, for structures associated with waste handling and storage, each room was a survey unit.
For the large warehouse-style rooms such as in BuilJings B anJ C, rooms were further divided
into multiple survey units. The alpha, beta and wipe co,-jting was conducted across floor surfaces
as well as the lower 30" of walls. Direct alpha/beta counting was performed using Ludlum 43-gg
detectors. Wipe samples were counted using a Ludlum iszs iorpled to a 43-10 alphabeta
detector. one-minute count times were used for all counts.

All instrumentationrvere calibrated (within the past 12 months). Daily field performance checks(i'e' background and source check) were conducted in accordance with individual instrument use
procedures. These performance checks were performed prior to daily field activities and at any
time the instrument response appearc questionable. Calibration records for the detectors used are
included as an appendix to this report.

2.2 Soil Sampling

Several locations were preselected for sampling based on the KDHE survey data. Additional locations
were to have been selected based on an action level of 20 prR/hr (as selected by KDHEI) I" ;;
absence of any areas meeting the action level, sampling locations were to be selected based on the
available data and the judgment of the field techni.iuttr itr order to obtain representative data for the
site' A total of 29 discrete locations were selected for sampling. During the initial mobilization to the
site, 10 locationsweresampled. ThesearedepictedonFigure: assamptinglocationsla, lb,2,5,
10a, 13, 14, 15, L7,21 where the number represents thJ survey unit-location the samples-were
collected from. An additional 5 locations (4, lrb,16, 18, 19) were sampled during the subsequent
mobilization to the site along with a lO-point composite sample that was collected across an area inUnit I based on analytical data obtained from the first mobiiization's data set. This composite was
taken in the upper 15 cm overtop the location of the former drain line. During the last mobilization inoctober, samples were collected from an additional 11 locations in Unit 1 and three additional
locations in Unit 5.
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Figure 3. Soil sampling locations.

Each discrete sampling location during the first and second mobilization had one sample from the top
12" of soildepth and one sample from the second l2" of soildepth (12"-24" below suiface) collected.
During the last mobilization samples were also collected down io the natural clay layer. This resulted
in two locations having a third sampling depth layer. All samples were inalyzed via gamma
spectroscopy by Eberline Services in oakRidge, TN. In addition, the lg-poini composit" *u,
collected evenly distributed across an area identified as previously containing a drain ,yri"-. Initial
soil data from the top 12" had indicated levels slightly ilevated irom backgiound concentrations in
Unit l. In order to compare concentrations to KDHE limitsl, the composite slamples were collected to
a depth of l5 cm (6"). Analyical reports for all sampling locations are contained in Appendix II of
this report.

3.0 Survey and Sampling Results

3.1 Outdoor Gamma Walkover Surveys

Figure 4 displays the survey results and sampling locations from the first two mobilizations overlaid
onto satellite imagery of the facility. (A larger version of this map is contained in Appendix I) Gamma
survey results were uffemarkable in that the action level of 20 pR/hr was never recorded in any area
surveyed. The maximum gamma radiation levels were found to be l6 uR/hr.
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Figure 4. Survey results and sampling locations from first two mobilizations.

The minimum, median, maximum and average values of measurements recorded are listed in Table l.
The median value corresponded to on-site areas assumed to be non-impacted (Southeast corner near
sample location 2l and employee parking areas) and was determined to be 1l prR/hr. An off-site
location over similar soil (shown in upper Northeast comer of map in Figure I on ihe public right-of-
way alongside HWY I-135) was also found to be l1 prR/hr. This is consistent with typical background
measurements across this region of the United States and was used as the background gamma e^por.r."
rate for this facility. Measurements displayed on the map were color-coded based on their values as
compared to the average. Table I lists the statistic al data for the distribution. Measurements greater
than two standard deviations above the average (13.2 pR/hr) were assumed to be ooelevated" levels and
are depicted in shades of green on the survey map. Although elevated above the determined
background, elevated results did not indicate significant widespread contamination.
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Table 1. Statistical data for survey results

Although the paved and gravel roadways and parking areas had periodic point measurements taken for
garnma exposure rates, an additional systematic walkover survey was conducted using the Na[ 3"x3"
scintillation detectors with a minimum traverse spacing of 5m. The following figures display the results
of this survey.
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Figure 5a. Gamma-walkover survey for paved oudoor areas (West half).
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Figure 5b. Gamma-walkover survey for paved oudoor areas (East half).

No measurements exceeded the 20 mR/hr action level. Only a few areas, already noted in previous
surveys, were found to have measurements above background. The majority of these areas were
adjacent to the red-clay brick walls of the administrative buildings. After reviewing the gamma-
walkover data, it was suspected that the red-clay bricks contained low levels of NORM and were
contributing to the gamma exposure rates detected adjacent to the buildings rather than any non-natural
source present in the soil in these areas. The additional walkover results are displayed in Figures 5a and

5b above. Larger versions of these survey maps are included in the appendices.

3.2 Indoor Gamma Walkover, Static Alpha/Beta Counting and Smear Sampling

Structures were surveyed indoors using Nal scintillation detectors for gamma walkovers, direct reading
alpha/beta detectors for total contamination detection, and wipe counting for detection of any
removable contamination. Buildings were divided into survey units with the size and configuration of
the survey unit determined by the layout and use of the building. Survey units were further divided into
sub-units, also based on use. Buildings such as buildings B and D associated with waste handling and

storage utilized a higher frequency of survey/sampling locations than buildings such as building A
which was an administrative building. In non-administrative buildings, the sub-units were laid out and

marked directly on the flooring as can be seen in the figure below.
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Figure 6. Unit 2 of Building B showing the comer markings for each sub-unit.

Direct alpha/beta counts were taken at random locations within each sub-unit and the results recorded.
High-biased alpha/beta survey locations were chosen for sub-units that were found to have elevated
galnma measurements. Likewise, one wipe sample per sub-unit was taken from flooring with 50% of
the lower wall sub-units. As with the direct alphaheta counts, if a sub-unit contained elivated garnma
measurements, the wipe sampling location was biased for the elevated area. All structures except for
the two administrative buildings received 100% coverage with a garnma walkover survey for flooring
and the lower portion of the walls. Administrative buildings received 50olo coverage- Background
measurements indoors ranged from 8-14 pR/hr, dependent upon building construction material. Some
instances of elevated gamma measurements were found, but were attributed to naturally occurring
radioactive material in the building construction materials. (Individual buildings will bL discussei
below. Direct alpha/beta detection as well as wipe sample counting results were all consistent with
background levels. No instances of contamination of any type were found in any building.)

Administrative Buildings

This set of buildings consisted of Building A, the former office and main gate building which is now
unused, the current main office building to the right of the main gate which is still being used, and the
cafeteria building just behind the main offrce building. Gamma walkovers were onducted over 50% of
the floor surfaces in these buildings since they were not associated with waste handling operations and
had a very low potential for being contaminated. Background gamma measurements were found to be
14 mR/hr in Building A. Most areas in this building were consistent with background. However, the
front foyer and restroom areas were found to have garnma readings up to 28 -R/ht It was determined
that these rooms contained floor and wall tiles that were made from natural clay ceramicsand glazings
that contained low levels of NORM. In addition, the red-clay bricks used for the exterior 6uildiig
veneer also were found to contain NORM. The building construction materials resulted in the increaseJ
garnma exposure rates for this building. Likewise, the current main office also had gamma readings of
14 pR/hr in rooms adjacent to exterior walls made from the red bricks.
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Limited direct alphaheta counting and sampling was conducted in these buildings based on their

historic and current use. These measurements and sampling were conducted in most probably locations

such door entryways, lobbies and other high-use areas. The foyer and bathroom area of Building A

were included to ensure the elevated gamma readings were actually due to material within the

construction materials and not external contamination. No removable contamination or fixed alpha

contamination was detected. Direct beta counting was only slightly elevated and attributed to the

natural emission from NORM contaned in the surface of the bricks and glaze.

Figure 7. Red clay brick and ceramic tile in the foyer and on the veneer of Building A.

Building B

Building B was a staging area for hazardous waste drums. In this building, drums were segregated

based on *u.t. type and itaged for further processing. This area was assumed to be a class 2 area due

to moderate potential for contamination. This building was divided into five survey units as shown in

the fisure below.

*Y-F,6) : . .\. i,-,ri\

Figure 8. Building B and its survey units.

Units I and 2 were individual rooms, with units 3,4 and 5 being divisions within the third large room'

Each unit was divided into sub-units using an 8' x 8' grid pattern. This resulted in - 25-30 direct

alpha/beta scanning locations and wipes and -120 for the entire building. Gamma exposure rates

averaged 10 uR/hr for the entire building with no elevated readings found. Likewise, no elevated

removable or total alpha/beta contamination was found'
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Figure 9. Building C - Waste Processing Building

Building D

Building D consisted of overhead hazardous waste storage tanks used for storage of material just prior
to pumping over to the treatment processes of Building C. This is a two-story structure that has had

additions constructed at some point in the past. This building was divided into I I survey units. Most
units were individual rooms, however, for the records storage and supplies storage rooms on the upper
floors, multiple rooms were included in a single suryey unit with the individual rooms being the sub-

units.

Unit I was a material receiving room and was a large open room - 25' x 40'. This room was divided

into sub-units 8'x 8'. During the 100% gamma survey, all interior areas were less than l2 ptVr over
flooring with the exception of the fbllowing: areas along the wall base on the South, Norlh and East

walls were l4-16 pR/hr along the wall/floor interface; and the entire West wall and interface between

wall and floor were 14-18 prR/hr. While not exceeding the action level of 20 pR/hr, these were
distinguishable from background. It was initially suspected that trace amounts of contamination may be

:,n,"" - -'Waste 
Proce$$ing Btiilding -

Building C

Building C consists of a metal roof and raised, bermed ground floor. This structure houses the large
hazardous waste treatment/processing tanks and only has one enclosed wall on the North face. This
entire stnlcture was considered a single survey area. All surfaces except a portion of the rear (North)
end that could not be accessed due to equipment and scrap metal received 100% coverage cluring the
gamma walkover. In addition, the bases and interiors of tanks (when accessible) were also surveyed.

All gamma exposure rate measurements were less than 9 FR/h. This structure was divided into 23 sub-

units. A total of 35 locations were chosen for direct alpha/beta measurements and wipe sampling and in
some cases included the tanks themselves. No instances of contamination of any kind were detected.

uiprnent
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present along the crevices between walls and floors. Direct alphalbeta counting as well as wipe

sampling diJnot result in the detection of any contamination. Upon investigation, it was discovered

that- the exterior base of the building was constructed of the same red-clay brick used on the

administration buildings. The decorative borders were resulting in slightly elevated gamma readings

along the wall/floor inierface on the interiors. Likewise, the entire West wall is constructed of this red

brick and results in an average gamma exposure rate of l5-16 pR/hr along its surface.

Building D Ground Floor

Figure 10. Building D ground floor survey unit layout.

Unit 2 had similar findings. This area had numerous locations along walls with galnma measurements

from 14-16 pR/hr. Because of this, the unit was divided into smaller 5'x5' sub-units to ensure adequate

coverage of the surfaces for alpha/beta detection. No alpha or beta radiation above background was

detecte? in any of the locations for direct or removable contamination. It was also noted that all areas

associated witir slightly elevated gamma exposure rates also contained painted-over decorative borders

constructed from the red brick.

Unit0'l
$
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Figure 11. Decorative red-brick base around buildins D.

.4
I

Figure 12. west wall of survey unit Dl showing the entire wall being
comprised of painted red-clay brick.

Unit 3 was a long corridor along the North face of the building. This area was not associated with
storage of hazardous waste, but it was assumed that material could have been moved through this area.
This area was divided into 14 sub-units. All gamma measurements were below 10 uR/hr and no
alphaheta contamination was detected with direct counting or wipe sampling.

Unit 4 was the area considered to be the highest probability of contamination. This unit contained the
overhead waste storage/transfer tanks. Evidence of leaking could be seen on the now-clean tanks as
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well as chemical erosion streaks down the walls of this room. The floor consisted of a chemical-
resistant coating overtop concrete. As with the previous units, all gamma measurements were at or
below background levels with the exception of the front (South face) along the wall/floor interface
associated with the decorative trim of red brick. No instances of alphaheta contamination were
detected via direct counting or wipe sampling.

Unit 5 was an equipment room containing generators, pumps, small furnaces and other mechanical
equipment. All gamma measurements during the 100% coverage survey in this room were at or below
background measurements. No alpha/beta contamination was detected via direct counting or wipe
sampling.

Unit U6 was previously the office space, records storage and office supply storage for the waste
processing. Several small rooms were combined into this survey unit due to the lower likelihood of
contamination. All areas still received a 100% garnma survey coverage, with all measurements being at

or below background. Five locations were chosen for direct alpha,/beta counting and wipe sampling
with no instances of contamination beins detected.

Unit U7 consisted of the upper floor receiving bay and the wooden floored area with chain-fence cages

containing equipment supplies. All areas were surveyed for garnma with all measurements being below
8 prR/hr. The bay as well as each cage area and the adjacent corridor were used as sub-units. No
instances of alpha,/beta contamination were detected via direct counting and wipe sampling.

Building D Upper Flffrr

Figure 13. Building D upper floor survey unit layout.
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Unit 8 was the lower receiving bay shipping/receiving supplies and equipment. This room was at the

opposite end of the building from the waste handling process and was - 12' x 16'. This room was

divided into three sub units. All gamma measurements were at or below background levels with the

exception of the south face that contained a strip of the decorative red brick around the roll-up bay
door. No alphalbeta contamination was detecteil via direct counting or wipe sampling.

Unit 9 was an addition building off the East end. This was a maintenance supply and vehicle storage

building/garage and not associated with waste handling processes. This area was divided into 5 sub-

units. No gamma measurements above background were detected and no alpha/beta contamination was

found via direct counting and wipe sampling.

Unit 10 was another equipment storage area located between Unit 1 and 4. This room contained

equipment cabinets with household cleaners, hand tools and similar items. This area was divided into
four sub-units. The South face of this room, constructed from the red brick, was found to have gamma

measurements from 14-16 pR/hr as did the adjacent room also containing the red brick. All other
gamma measurements in this room were at or below background levels. No alpha/beta contamination
was detected via direct counting and wipe sampling.

Unit 11 consisted of hazardous material handling areas. Two large enclosures were located against the

North face of this room. These were used for filling/removing hazardous waste from drums. All gamma

measurements in the open portions of this room were at or below background except for the South face

interface between the walls and floor associated with the exterior decorative trim of red brick. The

interiors of the fill station enclosures had gamma exposure rates of up to 18 pR/hr. Direct alpha/beta

counting and wipe sampling was done on floors as well as walls of these enclosures with no instances

of contamination being detected. Upon inspection, it was determined that the back wall of these

enclosures as well as the main wall of the room was constructed of the red brick. The multiple layers of
the red brick containing NORM were resulting in the elevated gamma readings. Since no detectable

levels of contamination could be found on any floor or wall within these enclosures, it was assumed

that all elevated gamma exposures were attributed to the NORM containing brick as with the foyer of
the administrative building.

All elevated gamma exposure rates detected within the Building D complex were associated with the

red-clay brick being used as decorative trims. Even with the red brick, no areas were found to exceed

the action level of 20 pR/hr. The lack of any detectable alpha/beta contamination via direct counting
and wipe sampling supported the assumption that all elevated garnma measurements were due to
NORM sources in the building construction materials. This building was determined to be non-

contaminated.
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Unit 2

Ccwred Outdoor0ock

Active Drum

$torage l{archouse

"W

Figure 14. Building E - The current active drum storage warehouse.

Active Drum Storage Building (Building E)

The drum storage building is located in the West portion of the property and consists of a long
warehouse with metal walls and roof and was also considered a clasi 2 area due to the nature of the
activities being carried out in this building. This building was divided into five survey units consisting
of 18-21, 8'x 8' sub-units each. As with all other buildings, this building was surveyed with 100%
coverage for gamma exposure rate measurements. No measurements were found in excess of I I mR/tr
with the exception of measurements taken directly adjacent to drums containing waste activated
charcoal filter media. Clean Harbors staffwere asked to relocate the drums to allow for. u ..r*.y of the
floor in rhat area. Once the drums were moved, the gamma survey indicated only background gamma
levels on the floor. No alpha/beta contamination was detected via direct counting and wipe sampling
for this building.

Building I

Building I is located in the Norlheast section of the property. The historic use of this building is not
clearly identified, but it is assumed to have been used with the solvent storage. The drain line su-spected
of being radium impacted originated from this facility. This building was aisumed to be a class) area
and was divided into four survey units, with each unit coresponding to a room within this building.

.w
it
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Figure 15. Buildings I and J survey unit layout.

Unit I was the main area with access via the large roll-up door on the West face. This unit was 60' x
30' and divided into sub-units 8'x8'. All gamma survey measurements were below 12 pR/hr. No
alpha/beta contamination was detected via direct counting and wipe sampling.

Unit 2 was directly adjacent South to Unitl. This unit consisted of three areas with individual berms.
This area was also divided into sub-units using an 8'x8' grid spacing. All gamma measurements were
at or below background levels and no alpha/beta contamination was detected via direct counting and
wipe sampling.

Unit 3 was an enclosed room within the building and appeared to be utilized for volatile material
handling. This room was - 25' x20'and was divided into 5' sub units since it was expected to have the
highest probability of contamination of the areas within Building I. All gamma exposure rates were at
or below background levels and no alpha/betacontamination was detected via direct counting and wipe
sampling.

Unit 4 consisted of the remaining areas in the rear (East) portion of the building. This unit was divided
into 8' x 8' sub units. All gamma exposure rates were at or below background levels and no alpha/beta
contamination was detected via direct counting and wipe sampling.

Building J

Building J consists of empty container storage cells along with a mechanical equipment storage room.
All areas were surveyed with 100% coverage for gamma exposure rates. Each storage cell area, storage
room and common access open area was direct counted and wiped for alpha/beta detection. All gamma
exposure rates were at or below background levels and no alphalbeta contamination was detected via
direct counting and wipe sampling.
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3.3 Soil Sampling Results

f ample results ranged from 0.62 to 3.60 pCilg of radium -226. According to K?HE literature, typical
background concentrations of radium-226 for this region ranges from l-a-pci/g.2 Based on the median
soil sample results, background concentrations of radium -226 were 1.1 pci/g. 6rily tro locations fromthe initial sampling sets resulted in ndium-226 concentrations statisticaliy significant from
background. These two were 2.5 and 3.6 pCilg and occurred in the section itrat f,aa previously
contained the drain in Survey Unit I and the Eastern most point of the vegetative area of Surviy Unit 5.

Unit 1: During the third mobilization to the site occurring in October of 2013, an additional eleven
locations were sampled in the Unit I area. These locations were chosen in order to verify that
additional areas did not exist with radium concentrations greater than what had already been
determined. Four additional locations were sampled directly over the areas having the highest gamma
exposure rate measurements (16 pR/hr). These locations were sampled down to the native clay layer
which occurs between 18 and 32" in this area. (The depth of the natural clay layer was verified-byihe
bore-hole drilling contractor who was present on site and who had also conducted drilling in this area.)

Observations of the layers encountered during sampling are described below for each of the additional
eleven sampling locations in Unit l.

lD: Loose soil down to 4" followed by gravel layer - 4-6" deep, with uniform black claylsoii
throughout the entire remaining depth down to 20" where natural solidclay layer was encountered.

lE: Same as location D

lF: Loose soil first 8" followed by 2" layer of crushed rock and backfill. Bullrock/sand layer for next
3" depth followed by dark claylsoil mix for next 4". Firm solid clay layer encountered at -18,'depth.

lG: Loose soil for top 8" followed by bull-rock/sand layer for next 4". Dark black soil for next 2,,
followed by claylsoil mix for additional 6". Solid clay layer encountered at 20,'.

lH: Loose soil for top 10" followed by 2" of crushed rock fitl. 2"-Bullrock for next 4-6,, followed bay
solid clay layer.

ll: 2-4" of bull rock/sand directly under very thin layer of vegetation/soil followed by sandy soil for
next 4-6". Clay and loose dark soil for next 6" with layer of black-stained coarse textured soii 2,' thick
followed directly by solid clay. The lower 12-24- depth was separated into two samples due to the
observed strata. Direct survey of black coarse soil did not result in alpha/beta measurements above
background.

lJ: Loose soil for top,2-3" followed by 2" crush rock layer followed by loose soil/clay for g-10". Solid
clay layer encountered at-16" depth.
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Figure 16. Soil sampling holes showing various strata. Sampling locations are
lG, lD, lJ (from left to right).

lK: Loose soil down to 4"' crushed rock 4-8" followed by claylsoil mix. Solid clay encountered at 12-.

lL: Sandy gravel down to 12", black-stained coarse soil 12-16" followed by dark soil/sand mix from18-24". Dark claylsoil mix down to 30". Solid clay layer encountered at -30,,.

lM: Gravel/soil mix down to 12" , darkcray/soir mix down to 20,,. solid cray rayer at 20,,.

lN: Rocky gravel soil mix down to 8". Road base encountered at -12". No additional depths dug atthis point. A split sample was created for quality control purposes from lN.
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Figure 17. Graphical representation of sampling data relative to EpA guidelines. Atthough
some results are distinguishable above background variance, maximum values are wellbelow EPA criteria.
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Unit 5: Additional sampling was also conducted in Survey Unit 5 per the request of KDHE. Three

additional sampling locations were selected in a triangular patter around the initial sampling location as

described in MARSSIM guidance for bounding a discrete location. Gamma walkover surveys had

indicated that the elevated activity portion was limited to the small section of the East portion of the

vegetative area. The additional sampling results confirmed that the original sample results represent the

highest concentration for this area. All sampling data for radium 226 and 228 are represented in the

frgure above and listed in the following table.

Table 2. Soil sampling summary data. All values in pCi/g.

O-t2" t2-24" Comments

Ra-2250-I2" Ra-2280-12" Ra-22612-24" Ra-22872-24"

3.60

r.2t

1.13

1.99

t.76
1:10

7.49

1.19

t.t7
0.87

2:83

1:89

L.87

1.90

0.96

1.28

0.93

0.91

2.47

1.36

1.69

1.30

1.67

0.86

1.01

0.84

1.01

1.06

1.07

1.05

LTI
1.01

1.40

r.46

0.79

7.4r

1.03

1.05

0.84

0.78

0.64

0.43

0.82

t:45
0.89

o.79

0.90

t.L7
7.34

1.09

L.27

0.79

0.69

0.89

1.37

I.2L
1.01

1.L6

r.07

0.8s

1.03

0.75

1.4r

0.97

r.40

1.35

1.73

1.01

0.76

1.02

o.92

1.02

L.il
I,M
2.06

2.34

t.t6
r.32

2.00

3.02

2.28

1.03

r.54

1.53

7.45

1.38

1.36

t.25
r.23

1.45

0.94

0.98

0.99

1.31

1.14

0.94

lab duplicate

72" - 18"

18" -24"

24" -36"

0.85

L.62

1.13

1.74

0.s9

1.45

7,29

0.73

7.Zr

0.93

1.53

0.91

0.77

7.32

0.9s

0.96

7.4r

0.74

1.18

sample split on site

lab duplicate

L.37

r.42

1.33

0.97

I.I4
1.00

1.22

t.o7
0.84

1.03

0.91

0.62

0.87

lab duolicate

14

18 dup

1B

1D

1E

1F

1G

1H

1l

1l*

u
1K

1K'
1L

1M

1N

1N split
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4.0 Discussion

Survey results obtained by KDHE in 2010 could not be repeated for any of the assumed impacted areas
of the facility. The conclusion drawn in 2010 was that the facility contained numerous locations where
soil concentrations of radium-226 were assumed to be greater than 5 pCilg above background based on
surface gamma exposrue rates of up to 35 pR/hr being measured in isolated locations with an assumed
background exposure rate of l0 pR/hr. However, the maximum gatnma radiation level detected during
any outdoor gamma walkover surveys was only 16 pR/hr.

Measurements a few pR/hr above background (I2-I4 pR/hr) were obtained in several locations across
the site, however soil sampling results did not support an assumption of elevated levels of radium-226
based on these levels. The facility contains a wide variety of soil, gravel and rock types. Different soil,
concrete, aggregate and gravel types will contain different levels of naturally occurring radioactive
material (NORM) that will affect surveys. In addition, it was determined that the red clay bricks used as
construction materials on several buildings on site contained detectable levels of NORM. These
construction materials affected any survey results that were obtained directly adjacent to walls or
foundation trim containing these bricks.

The only locations where the slightly elevated garnma measurements and initial soil sampling results
for radium concentrations indicated potential contamination from past processes were in the
Northeastem portion of the site (Unit l), and a single discrete location in front of the drum storage
warehouse (Unit 5). The area in Unit I was associated with hazardous drum storage and handling as
well as a drain assembly that has been removed and back-filled at some point in the past. Unit 5 is
adjacent to the currently ongoing drum management operations. Final sampling locations were chosen
in order to bound the locations of elevated concentrations and to better determine average soil
concentrations in these areas.

Figure 18. The investigation area in Unit l: a small grass covered area
bound by the concrete drive of Building I to the South, the paved roadway
leading to the adjacent property to the West, and the tree-line to the Northeast.

I';N

(s,u'

rb*

i:i\



o
o
o
o
o
o
o
O
O
o
a
o
o
o
o
O
o
o
o
o
o
o
O
o
a
o
o
o
o
o
O
o
o
a
o
o
O
a
o
o
o
o
o

During sampling across the area in Unit 1, it was noted that abackfill layer consisting of gravel and/or
2"-4' bulkock, and stabilizing sand was visible in all sampling locations. This layer varied in depth and
thickness and was generally followed by a layer of loose soil and clay mix before reaching the solid
clay layer. This material was initially suspected of containing radium contamination. How&er, based
on the descriptions of the strata and the depth profile of the activity concentrations, it is more likely that
the activity is contained in the loose soil directly beneath the gravel layer. All locations terminated in a
solid clay layer which was assumed to be native clay and was verified as such by a drill crew
performing operations on site at significantly deeper depths. All material encountered during sampling
activities that was associated with historic excavation and backfill operations was located aUove ttre
native clay layer

The final sampling results for Unit I verify that the elevated concentrations are limited to the small
section previously identified. Although several analytical results from the final sampling as well as one
from previous sampling for radium were greater than background, as shown in figure 

-17 
the elevated

concentrations in these areas were all less than 3 pCi/g above background levels and would not require
remediation as a radiologically contaminated area under EPA guidelines. In addition, EpA and KDHE
guidelines allow for averaging soil concentrations over 100m2 for the upper l5cm depth. The l0-point
composite sample was representative of the upper 15 cm depth over approximately 10m2 covering the
area associated with the historic drain location. Even averaged over this small of an area, the average
concentration was found to be consistent with background levels.

Similarly, the additional sampling conducted for Unit 5 also supported that the initial sampling results
represent the maximum concentrations to be found in that area and are limited to the single discrete
location. The initial results indicated radium-226 concentrations up to 2.47 pCilgin the npp"r 12,, of
soil. The additional sampling triangulated around the initial location resulted ira maximum of 1.69
pCilg with concentrations decreasing at further depths.

5.0 Conclusion

Initial assumptions for this site were that radium contaminated solvents leaked onto the surface across
various locations on-site resulting in widespread contamination significantly above 5 pCilg.In addition,
there was suspicion that material may been discharged through a drainline previouily located in the
Northeast corner of the property resulting in a large area of concentrated radium activity and that a
detailed radiological workplan and safety program as well as a radioactive materials license were
needed in order to conduct any remediation operations at this facility.

No data gathered during the characteization of the Clean Harbors facility support those assumptions.
Gamma walkover surveys were conducted site-wide, both indoors and outdoors. An action levei of 20
F,[Vhr, which was also used by KDHE during their initial investigation, was only exceeded in the foyer
and restroom of Building A and was determined to be due to natural red-clay brick and ceramic tiles
containing nafurally occurring radioactive material used as construction materials in those areas.

Although no action levels were exceeded, two areas were investigated further; Unit 1 and Unit 5. Based
on both initial data and subsequent sampling results, Unit 5 was determined to contain one isolated spot
with soil concentrations and gamma exposure rates statistically distinguishable from background, tut
well below any EPA criteria for radiologic remediation. Likewise, Unit I was determined to contain
slightly elevated radium concentrations in soil across a small area just Northwest of Building I.
However, these concentrations were also limited to a small area and well below remediation guidelines.
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All buildings were surveyed for gamma exposure rates followed by static counting for alpha and beta
radiation as well as wipe sampling for removable alpha and beta contamination. No instances of
elevated exposure rates, not attributed to nafural sources, were found and no instances of alpha or beta
contamination were detected. All buildings can be released for unrestricted use with regards to
radiological conditions.
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Nal detector set up combined with GPS

unit. Detector probe is housed in the pvc

housing. Plastic (l/8" pvcl does not

present any significant attenuation to
gamma radiation.
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Appendix II

ANALYTICAL DATA FOR SOIL SAMPLING



Files included as an electronic version as a separate file on disk.
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Appendix III

WIPE SAMPLING RESULTS FOR BUILDINGS
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Appendix V

FIELD NOTES SURVEY MAPS AND DATA
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LICEN This licenre is iszued in response to r i?t|er

Dated: Febnrary 9, 20ll

Slgned by: Mike Nalepa

l. Hoine

rnent Numbsf

05
PREVIOU AnE

4, Erpinrion Dare

2019

...,2\(,y:,.:.3 11 L2: 55 1512ss4t'6Tti

08i0,t

DSHS liAXrIATI0ll PA6E rr?
lsgc t df '{

. Autlorized Use

f,tecoutarnination of pipe, land, buildings,
ad rnaterials contaminated wirh

radioactive materials gnd rgcovery of sealed

B" Decontaminuion of NORM conrariltnarcd
, land, buildings, e(pipmenr ild riat€rial$,

USA ENVIRO$IMENT LP
ATTN DONALD A IIALTER

2, ad<lress 19134 LUCORE STRFET
HOUST0N TX 71lfi

5. Radioisorope

A. Any
radioacfive
material wirh
atomic numben
1to95

B, Narurally
Occurrng
radioactive
materiel
(NOR[,f1as
defined at 25
TAC* $ection
($) ?89,259
nTitle 2,$ ol rhe Te*as A*uldsrmdve Code

RA

9. The authorized place ql q$a is- at tomporary sites loc;rted at f, cu.stomers facillry, in arEas @l $nder
exclus iv o Fcderrl juriedi c tion, througtrriut Ttixas.

Each slre shall malntain documenr$ and records peftinenr to the opemtion$ ar that sire. Copies of all
documents and record$ required by this license stiall be rnelnralned'for Agency iiview or tbiS+ L,iiore
$rreet, Houston, Texas.

The indiviclual desigrraud to perforrn the firn*riorts of Rariiation Stfcty Officer (RSCI) far acrivities covered
by this license is ftnsld e. noter.

The licsnsee shall compty with the provlsions of (es arcrded) 2s rAc $zsg.1gl, $lgg.?0a, $2gg.103,
$?89,204, H289.205, g?E9.?51, $2E9.252, $ZBg,Aj7, $299.1j9, snd 9289.160,

Senled souruet containing tadioactive materirt shall not be opened or removecl from the'g respetive sourcs
holders.

10.

lt.

t2.

Form of Material

A. Solid, sludge, or

. Solid, sludge or

. Marinrusl Acrivity

, As needed for each

, As needed for erch

13"



S6/ El 3i:011 121 55
'.!v 

l r|r|'| ,|} l

rx/0{
15I :ri346ri9d RADI/iTI,DI.I

Department of Smra Health Serviccs

l-''AbL u.j
P,gr Z of {

LIMBEI

L0s616 | OS

I4.

15,

16. Possession of material listerl in condifions 5, 6,7 and 8 sections A shrll be incidenml to decontemination ofpip*' equipqent, buildings .a!d materials cdntirninared wiiii radioacdve n aierieii. and recov*ry of nealett
sources at the cuslomers. job site, At the conclusion of decontamination aiOloiifov*ri iitiuiiirs
radioactive material shall be: renrrned to th3 original ggqerggf; rransferritt to auitrori}O iecipiinis andot
ransfened ro eurhodzed radioactive materlals f,isposlt faciiitids.

t-l. iL, Thelicenselj!{LP1"i<tq.wlittennotificationtotheAgencyatleastfive(5)dayspriortocomnrenclng
deconteminationot remedindon a*ivhies. If, for a spdcific cose, rhe fiveldat ii1girrrffiri-"fiiu po-ir *
undue hardship on the li:^gnrTl the lic.ensee flay, un_on notificadbn to tne ngincy, JOuinbinniisiin ro
proceed soon€r. The nodfication shall specifl.*re follorving:

(,1\ type of grerarlon,
(.?) the.mode of decoutami$ation (if lnory than one morle is aftborizecl on tbe licensei,
(11 address.and physical location df the decontami$ftrion or remediation adiviii,---""($ dates when rhe acdviry wi.il be conducted, and(5) thc name of the person in charge of rfte ofrerarlon ar the site.

B. This infomatiol shall be addrcssed ro tlte following:

Doparffircttr of State Healrh $ewices
Inspeuion Unir - MC $46
AT'IN: Murager, Radiation Branch
PO Box 149347
Arreria" Texss 18'll&9341 or
by facsirnila tor (512) E34-665{.

D5I.F

RADIOACTIVH MATERIAL LICENSE

For decontaminadon servicas provided on hcilities contaminnted wirh:

A, tadioactive materiills not associated with operatlons wirh naturally occurring radioactive materials
(NORM), rhe lirnits of 25 TAC $2S9.202 shall be apptied, and

B ' NORM 
' 
the limib of 25 TAC $?8t.259 shall be applied and shall prevail where differenr from 2j TAC

$289.202.

R.qdioactive material shall be used by, or under the direct supewision of, individuals deeignaced bv the RSO
only-after eadr worker has succersfully comple ted a treininf course conducted-by lnu n56l'b".uininaiion
verifying the successful cornpleticn oithe riaining for eacfiwortcer srraU Ue noniniiinej bi tdii*-gni;E;
irupection by the Agency.
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r8.

Depnrrment of State Healrh Services

RADIOACTIVB MATERTAL LICEN$A

A, Tlte iiconsee shall provide the following infonnation in writing to the Agency wirhin 30 days of the end
of each calendar quafter foltrowing cornpletion of deeonremiuation rvork for a m$lorner whefl
contam.inated material is left in rhe possossion of the cusromer:
(t) cu$tomer nerne,
(2) custCIrnor mailing address,
(3) customer telephone number,
(4) quantiry of contaminated material generated ar a rarult of rhe decontamination process,
(5) disposition of contaminated material,
(6) method (e,g,, dnrrns) 0f .crorags of conteminnred material,
(7) *lte where material is stored (providc map if $$'eet addres.q is not nvailable)
(81 location at site where materlal is stored, end
(9) storage conditions (e.g., metal shed, pallets on open ground, etc,),

H. This infoffirstion shall be addressed ro the following:

Department of Stato Health Services
Radiation Safery Licensing Branch - MC 2835
ATTN: }fanagcr, Radloactive Mnrerial.s Group
tro Box L49341
Austin, Teras'l 8'l L4-9147

Capies of the following documents and records shall also be rnaintained for Agency review et each
ternp,rrary job siter

(l) current emendrnenr of License;
(2) proceduree refereneed iu Liccnse;
(3i sestions of 25 TAC Cheprer 289 refffenced in Licensei
(4) records of dte latest .curvey instrumeRt calibrstion for the irstrurrents in uee rr the sita;
(5) rec0rds crf radiation $urv6ys rnade for any relea$e of equipment from the site;
(6) rccords of enelytical rcsulte made for the refease of any material from rhs site; and
(7) records of rurveys and ot ansly$es made m demonstmtc complirrrue with the drrsE lirnir or

occupetiond workern or members of the public.

t9.
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Depnnment of State Health $ervices

RADIOACTIVE MATERIAL LICNN$H

Pil{aL U3
ftrgc tl uf 4

BEI

L05616 | OS

II;FF l,lA['tA I JlJ.l

20, Except as $pecificrlly ptovided otherwise by this license, the licerusee CIhall posses$ anduse the radloactive
rnaterial authorieed by this liceffe in aecordance with $tatemeots, represeilutions, nnd procedures contained
in the following:

application datcd May 10, 2009,

Tiile 25 TAC Clrapter 289 shell prcvail over $tateruents contained in the above documents unless such
stetemeils are more restrictlve ttran the regulntions.

RRFrrrf rOR T}TI; DEPANTMENT OF STATE HEALTH SERVICES

Ray Flemingf?iogram Coorclinator

Indusrrial Licensing Prograrn

Date Fchnrary 15,20lt
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Mrorrreilldl af o0ortq

July 29,2013

Tom Conley,
Director, Radiation and Asbestos Control Section

Bureau of Environmental Health
Kansas Department of Health and Environment
1000 SW Jackson Suite 330

Topeka KS 66612

Subject: Reciprocity Application Reid Supply/Safety Kleen Survey

Mr Conley,

USA Environment wishes to perform radiological work at the former Reid Supply facility
located at2549 North New York Ave, Wichita, KS. Listed below is a brief scope of the work to

be conducted. Attached is the KDHE application for reciprocity with the supporting TX licensing

documents.

Scope of Radiological Work:
USA environment will perform a screening survey of the entire property utilizing large-area NaI detector

arrays in order to verify and supplement the survey information contained in the KDHE UFA report

(2010). Surveys will be logged using GPS mapping. In addition, soil sampling will be conducted down to

a depth of 24" with off-site analysis being performed for radium 2261228 concentration. A suitable

background location will be determined with additional survey and sampling being conducted at that

location for comparison to on-site data.

Activities are currently planned to begin August 7n, pending reciprocity approval by KDHE. The

screening survey is expected to last three days.

Sincerely,

\*l /,b
Don Halter, RSO
USA Environment LP

P.O. Box 87687 Houston,Texas '1728'7

Offrce (7 l3) 425-6913 Fax (7 13) 425-6917
www.usaenvlro.com
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Page I of2 Pages

STATE OF KANSAS

REC IPROCAL APPROVAL O F RADIO AC TTVE MATERAL S LIC ENS E

PunuanttotheNuclear Developmentand RadiationControlAct(L. l963, Ch. 290) ad KansasAnnotatedRegulationsnumben28-35-133 ttrough
28-31363 inclusivg andin relianceon staterrcntsandrepresentationsmadetothis agurcyby thereciprocal licenseedesignatedbelow, ageneral license
is here@ issrcd authorizingthe licensee to conduct activities authcrized in the specified license referenced in Itern 6 within the stateof Kansas in areas

not mder exclusive federal jurisdiction. This general license is subject to all applicable rules, regulations, and orders now in effect m placed in effrcl
by the Deparhnent of Health and Environment and any conditions specified below.

The use ofradioactive naterials inKusas shallbe inaccordarce with ttp radioactive mat€rials license

specified in Item 6 or tlrc Kansas Radiation Protection Regulations whbhever is nore restbtive.

Radioactive nnterbl rnay not be used or $ored in Kansas e)cept in conjunrionwith a specift notification as

required by thils apro\al

A copy of the State ofKarsas Radiation Protection Reguhtbns, Karsas Form RH-3 'T.lotice to Enployees"
and this Reciprocity Appro\a.l docunrnt mrst be inthe possession ofthe rsers at tlre work sle.

Foreachuse ofradioactive material inthe State ofKansas the deparftrrnt shallbe notified at least fve days

prior to engaging in any activity atthorized by thi.s appro\al If for a specift case, the fue day period would

inpose a1rrrd.rc lnrd$b th licersee nny, witr jusification, request permissionto proceed.

These notificaions shall at amininnn inchde the followirs:

a. Specift job sie locationin Kansas. Irclude addresses ard directiors to the location(s).

Current copy ofthe referenced radioactive material li,cens{s) ifit has been arrpnded sirre this aprowl
was granted.

The ryecific period of tine, hcluding $artng and ending dates and tinres, the radioacti\€ rnaterial will
be used inKarsas.

The ryecfic proposed we ofthe radioactir,e rrnterial

C onbct ffi rnation for the conpany performing the work
i Individual's nan€

ii Mdress
iii Phondfrx/enrail

n

8.

9.

10.

d.

USA ENVIRONMENT LP 4. Reciprocity Approval # 2013-075

2. Address 10234 LUCORE ST 5. Expiration Date December 31, 2013

6. Rel'erence License # L05616-05

3. City. State. Zip HOUSTON TX77017

Conditions

e.
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Page2 of2 Pages

STATE OF KANISAS

RECIPROCAL APPROVAL OF RADIOACTIVE MATERIALS LICENSE

Supplementary Sheet Reciprocity Approval # 2013-075

f. Karsas customer contact information
i. Corrpanyname
ii. Contact name
iii. Address
iv. Phone nurnber

g. Operator/user rutme and evidence of naining and qualifications (include copies of certifications).

h. Radiation Safety Officer

i. Radioactive rnaterials to be used:

i. Isotope
ii. Activity
iii. Nwnber of sources

iv. Exposure device

v. Last leak test with results

j. Justification if the notice is less than five days before start date.

1 1. This pproval does not adhorize the trarsfer or disposal ofradioactive material except as specifically
provided under K.A.R 28-35-194a.

12. The licensee shall possess ard use radioactive material according to the most restrictive of the Karsas
Radiation ProtationRegulations; applicable regulations ofthe reference license issuing state/agerrcy(s);

this approval or statemerf s, representations, and procedrnes contained in the documents and notifications
submitted in sr.pport ofthis approval.

FOR THE STATE DEPARTMENT OF HEAUTH AND ENVIRONMENT

Bv: E]&e*gp*-r"m*

Thonns A. Conley, CHP
Radioactive Material Licensing

Date
8t2t2013


